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Abstract: Purpose: Concomitant ophthalmic injuries are common in patients with facial fractures, though
frequency varies widely in the literature. Major ophthalmic injuries can have drastic consequences for
patients, and permanent visual impairment cannot be prevented in all cases. This study analyzed the
frequency and distribution pattern of associated ophthalmic injuries in patients who received operative
treatment for fractures of the midface. Material and Methods: The clinical information system was
searched for patients with midface fractures that were treated operatively between December 2014 and
November 2017. Demographic, fracture-related, and ophthalmic data were assessed and statistically
analyzed. Results: This study included 282 patients. The most common fracture types were zygomati-
comaxillary complex fractures and orbital floor fractures. Falls and violence were the most common
causes of fractures (43.3% and 24.5%, respectively). Chemosis and subconjunctival bleeding were the
most common associated eye injuries. The most prevalent long-term eye injury was diplopia, which
was identified in 18.4% of cases preoperatively. Postoperative diplopia persisted in 36 cases (12.8%) at
3-month follow-up. Optic neuropathy, enophthalmos, exophthalmos, and retrobulbar hematomas were
identified infrequently. Conclusion: Minor ophthalmic injuries, including chemosis and subconjunctival
bleeding, are more frequently associated with midface trauma. These minor injuries tend to heal quickly
and without sequela. Major ophthalmic injuries, including retinal detachment, optic neuropathy, and
retrobulbar hematomas, are identified less frequently. Special attention should be paid to patients with
diplopia, as this condition may persist and have long-term occupational consequences. Therefore, close
interdisciplinary collaboration is essential when treating patients with fractures of the midface to prevent
permanent visual impairment.
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Associated Ophthalmic Injuries in Patients with Fractures of the Midface 
Abstract 
Purpose: Concomitant ophthalmic injuries are common in patients with facial fractures, though 
frequency varies widely in the literature. Major ophthalmic injuries can have drastic 
consequences for patients, and permanent visual impairment cannot be prevented in all cases. 
This study analyzed the frequency and distribution pattern of associated ophthalmic injuries in 
patients who received operative treatment for fractures of the midface. 
Material and methods: The clinical information system was searched for patients with 
midface fractures that were treated operatively between December 2014 and November 2017. 
Demographic, fracture-related, and ophthalmic data were assessed and statistically analyzed.  
Results: This study included 282 patients. The most common fracture types were 
zygomaticomaxillary complex fractures and orbital floor fractures. Falls and violence were the 
most common causes of fractures (43.3% and 24.5%, respectively). Chemosis and 
subconjunctival bleeding were the most common associated eye injuries. The most prevalent 
long-term eye injury was diplopia, which was identified in 18.4% of cases preoperatively. 
Postoperative diplopia persisted in 36 cases (12.8%) at 3-month follow-up. Optic neuropathy, 
enophthalmos, exophthalmos, and retrobulbar hematomas were identified infrequently. 
Conclusion: Minor ophthalmic injuries, including chemosis and subconjunctival bleeding, are 
more frequently associated with midface trauma. These minor injuries tend to heal quickly and 
without sequela. Major ophthalmic injuries, including retinal detachment, optic neuropathy, and 
retrobulbar hematomas, are identified less frequently. Special attention should be paid to 
patients with diplopia, as this condition may persist and have long-term occupational 
consequences. Therefore, close interdisciplinary collaboration is essential when treating 
patients with fractures of the midface in order to prevent permanent visual impairment.  





Patients with fractures of the midface and the adjacent skeleton seldom experience associated 
major ophthalmic injuries. These patients are, however, much more likely to experience minor 
ophthalmic injuries, including subconjunctival bleeding and contusions of the eye bulb. The 
consequences of these injuries for patients can be drastic, especially when associated with 
loss of eyesight or permanent double vision 1. The reported frequency of ophthalmic 
involvement in patients with fractures of the facial skeleton varies widely 2-4. In some patients, 
immediate treatment of the ocular injury precedes the need for open reductions and internal 
fixations of the midface. Unfortunately, even with early surgical intervention for ophthalmic 
trauma, permanent visual impairment cannot be prevented in all cases 5. Outcomes of surgical 
repairs of ophthalmic and skeletal injuries depends on several factors, including the expertise 
of the emergency response team, the type of impact, and the severity of the injury. A close 
collaboration among physicians from relevant disciplines, including ophthalmologists, on-call 
doctors, and maxillofacial surgeons, is also of vital importance in the management of these 
patients.  
This study analyzed the frequency and distribution pattern of associated ophthalmic injuries in 
patients treated operatively for fractures of the midface in our oro-maxillofacial clinic. The 
allocation and severity of the fractures were compared with the ophthalmic injuries. The effect 
of previous eye operations on the severity of ocular injuries associated with midface fractures 
were also investigated. Finally, long-term ophthalmic sequelae of surgically treated midface 
fractures were analyzed.  
 
Material and methods  
The clinical information system was searched to identify patients who underwent operative 
treatment for displaced fractures of the midface and the adjacent facial skeleton from 
December 2014 to November 2017. Information about demographics, type of skeletal injury, 
and type of ophthalmic involvement was gathered. All patients underwent a complete 
preoperative ophthalmological examination by an in-house ophthalmologist with assessment 
of pupillary light reflex, ocular motility, intraocular tension, eyesight, and presence of 
enophthalmos or exophthalmos. Primary outcomes were defined as the type of associated 
preoperative ophthalmic injury (chemosis, subconjunctival bleeding, diplopia, ocular contusion, 
impaired motility, anisocoria, eyelid injury, optic neuropathy, iris injury, exophthalmos, 
enophthalmos, retrobulbar hematoma, and retinal detachment) and fracture classification. 
Secondary outcomes included demographic and etiological data. Binocular diplopia, 
enophthalmos, and exophthalmos were also assessed postoperatively through 3-month follow-
up. The correlation of ophthalmic injuries with any earlier eye operations were analyzed. All 
statistical analyses were performed using R software (R Foundation, Vienna, Austria). The 
study fulfilled the criteria and was approved by the ethics committee of Zürich (No. 2017-
00210), and followed the guidelines of the Declaration of Helsinki. All patients signed a local 
general consent agreement. 
 
Results 
Two hundred and eighty-two patients with a total of 497 fractures were included in this study. 
The mean age was 47.4 years (median: 45.9 years). Gender was predominately male (73.4%), 
with a female-to-male ratio of 1:2.8. The right side was affected in 133 cases (47.2%), the left 
side in 114 cases (40.4%), and both sides in 35 cases (12.4%). 
Falls were the most common cause of fractures, accounting for 122 cases (43.3%). Violence 
and bicycle accidents were the next most common causes, accounting for 24.5% and 14.2% 
of cases, respectively. All fracture etiologies are shown in Figure 1. When fracture types were 
analyzed by etiology, zygomaticomaxillary complex (ZMC) fractures and orbital floor fractures 
were most frequently involved (Figure 2). In these two categories, falls and violence 
outnumbered all other causes (43.3% and 24.5% respectively). Interestingly, in cases with 




Figure 1: Etiology of fractures. 
 
 
Figure 2: Analysis of fracture types. Abbreviations: ZMC = Zygomatico-Maxillary-Complex; 
NOE = Naso-Orbito-Ethmoid 
 
 
The most commonly reported concomitant eye injuries were chemosis and subconjunctival 
bleeding (37.9% and 30.9%, respectively) (Table 1). No retinal detachment or eye bulb 
ruptures were reported. Of the five optic neuropathy cases, four cases had resolution at 3-














17 14 9 9 6
Total Fractures (n=497)
ZMC Fractures Orbital Floor Fractures Nasal Fractures
Medial Wall Fractures Le Fort I Fractures Orbital Roof Fractures
NOE Fractures Sinus Frontalis Fractures Le Fort II Fractures
Le Fort III Fractures
Table 1: Analysis of eye injuries associated with fractures of the midface. 












































All concomitant eye injuries divided by fracture type are shown in Table 2. When analyzing 
fracture classification by type of ophthalmic injury, binocular diplopia was very common. The 
highest prevalences were found in the medial wall (37.1%) and orbital floor (25.9%) fracture 
groups. Binocular diplopia was present preoperatively in 52 cases (18.4. Diplopia also 
occurred in the immediate postoperative period. In 14 cases, diplopia resolved postoperatively, 
while new postoperative diplopia developed in 21 cases. Finally, at 3-month follow-up, diplopia 
occurred in 36 cases (12.8%). Diplopia was resolved completely in 29 cases (10.3%), new 
diplopia was diagnosed in 13 cases, and 23 cases of persistent diplopia were identified. Table 
3 shows the results related to enophthalmos and exophthalmos at 3-month follow-up.  All other 
associated ophthalmic injuries had resolved at 3-month follow-up. Also, some concomitant eye 
injuries seemed to be more common in patients who had undergone previous eye operations. 
Complete data are shown in Table 4. 




















Le Fort II 
Fractures 
Le Fort III 
Fractures 
164 162 63 35 18 17 14 9 9 6 
58.2% 57.4% 22.3% 12.4% 6.4% 6.0% 5.0% 3.2% 3.2% 2.1% 
Chemosis 
74 71 18 18 9 9 8 6 5 3 
45.1% 43.8% 28.6% 51.4% 50.0% 52.9% 57.1% 66.7% 55.6% 50.0% 
Subconjunctival 
Bleeding 
60 58 14 16 3 5 3 1 0 0 
36.6% 35.8% 22.2% 45.7% 16.7% 29.4% 21.4% 11.1% 0.0% 0.0% 
Ocular 
Contusion 
15 22 6 5 0 1 2 0 0 0 
9.1% 13.6% 9.5% 14.3% 0.0% 5.9% 14.3% 0.0% 0.0% 0.0% 
Impaired 
Motility 
7 0 4 5 0 3 2 1 0 1 
4.3% 8.6% 6.3% 14.3% 0.0% 17.6% 14.3% 11.1% 0.0% 16.7% 
Anisocoria 
6 9 3 2 0 1 0 1 0 0 
3.7% 5.6% 4.8% 5.7% 0.0% 590.0% 0.0% 11.1% 0.0% 0.0% 
Optic 
Neuropathy 
5 4 0 0 0 1 1 0 0 0 
3.0% 2.5% 0.0% 0.0% 0.0% 5.9% 7.1% 0.0% 0.0% 0.0% 
Eyelid Injury 
3 5 3 1 1 0 0 0 2 1 
1.8% 3.1% 4.8% 2.9% 5.6% 0.0% 0.0% 0.0% 22.2% 16.7% 
Iris Injury 
2 5 0 0 0 0 0 0 0 0 
1.2% 3.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Retrobulbar 
Hematoma 
1 1 1 0 1 0 0 0 0 0 
0.6% 0.6% 1.6% 0.0% 5.6% 0.0% 0.0% 0.0% 0.0% 0.0% 
Diplopia 
16 42 11 13 1 3 2 2 0 2 
9.8% 25.9% 17.5% 37.1% 5.6% 17.6% 14.3% 22.2% 0.0% 33.3% 
Enophthalmos 
11 0 4 8 1 3 3 1 0 1 
6.7% 11.7% 6.3% 22.6% 5.6% 17.6% 21.4% 11.1% 0.0% 16.7% 
Exophthalmos 
5 2 1 0 0 2 0 0 0 1 
3.0% 1.2% 1.6% 0.0% 0.0% 11.8% 0.0% 0.0% 0.0% 16.7% 
 
 Abbreviations: ZMC = Zygomatico-Maxillary-Complex; NOE = Naso-Orbito-Ethmoid
Table 3: Analysis of diplopia, enophthalmos, and exophthalmos preoperatively, immediately 
postoperative, and at 3-month follow-up. Data presented as n (%). 
 
 Diplopia Enophthalmos Exophthalmos 
Preoperative 52 (18.4%) 28 (9.9%) 5 (1.8%) 











3-month follow-up 36 (12.8%) 4 (1.4%) 5 (1.8%)  
none 29 none 27 none 5  
same 23 same 1 same 0  
worse 13 worse 3 worse 5 
 
Table 4: Frequency of associated eye injuries in patients with or without previous eye operations. Data 




















































The frequency of ophthalmic involvement in patients suffering from fractures of the midface 
varies widely based on the discipline of reported data 2-4. Furthermore, minor injuries are much 
more frequent than major injuries, which may explain the wide range of reported prevalences, 
due to exclusion of minor injuries from some studies.  
In this study, the potential for recovery in patients suffering from mild ophthalmic injuries was 
excellent in comparison with previous findings 1,6. The most commonly reported ophthalmic 
injuries were chemosis, subconjunctival bleeding, and binocular diplopia, all considered mild 
ophthalmic injuries, as reported in other studies 7. On the other hand, major ophthalmic injuries 
were identified only seldomly, with optic neuropathy in only five cases (1.8%), retrobulbar 
hematomas in two cases (1.8%), and no retinal detachments or eye bulb ruptures. 
No correlations were identified between these major injury types and fracture patterns. 
Retrobulbar hematomas occurred in two cases (one case with a combination of orbital, Le Fort, 
and nasal fractures and the other case with a combination of orbital and ZMC fractures). Optic 
neuropathy was identified in five cases, with a combination of ZMC and orbital fractures in all 
five. In patients with midface fractures, the occurrence of these associated ophthalmic injuries 
must be considered and carefully excluded because related visual impairment (e.g. diplopia) 
in people may have serious economic implications 5. Depending on the level of visual field 
impairment and the type of occupation, these patients may have serious occupational 
consequences, with resultant impacts on social insurance. Therefore, a positive surgical 
outcome is fundamental in enabling these patients to return to work. 
No monocular diplopia was identified in this patient group. Binocular diplopia was found in 52 
patients preoperatively, most frequently in patients with orbital floor fractures, but also in 
patients with ZMC and medial wall fractures. In 29 cases, diplopia resolved postoperatively, 
while 36 cases (12.8%) had long-term diplopia.  
Fractures of the medial wall are often described to be asymptomatic, except for in cases with 
muscle incarceration 8. In this study, 37.1% of patients with fractures of the medial wall had 
diplopia preoperatively. These patients also showed a high prevalence of chemosis (51.4%), 
subconjunctival bleeding (45.7%), and enophthalmos (22.6%). These findings may be 
explained by the combination of different midface fractures in these patients, as described in 
the literature 9. Only five cases in this study had simple medial wall fractures, and none of these 
cases developed binocular diplopia pre- or postoperatively. 
Young patients experienced the highest amount of violence and traffic accidents 10. Road traffic 
accidents remain a significant contributor to major ophthalmic injuries, probably due to the high 
force of impact or deployment of airbags 11. In our study, the most common causes of fracture 
were violence and falls under 3 meters, which is consistent with a previous study related to 
ocular injuries among orbital fracture patients 12.  
Most eye injuries, including chemosis and subconjunctival bleeding, heal in a short time; 
however, others disappear after a longer time or never disappear, such as diplopia, 
enophthalmos, or exophthalmos. The most prevalent long-term eye injury in our study was 
binocular diplopia, which was found in 36 cases (12.8%) at 3-month follow-up. No rating was 
assessed (e.g. central or degrees of peripheral visual field) to enable a more subtle estimation 
of impairments in daily living in these patients. An even higher prevalence of postoperative 
diplopia has been described previously 13,14. Other long-term eye injuries, including 
enophthalmos or exophthalmos, were seldom identified.  
In 13 cases, no preoperative binocular diplopia was identified, though persistent diplopia 
developed postoperatively. A complex midface fracture in combination with an orbital 
reconstruction was performed in five of these cases, a multiwall orbital reconstruction was 
performed in three of these cases, in each 2 cases an orbital floor and a complex midface 
fracture. These are all surgical interventions, which bear a high risk of diplopia sequelae. 
Furthermore, all 36 patients with persistent binocular diplopia had the following fractures types: 
orbital multiwall (14 cases), medial wall (1), orbital floor (10), complex midface (3), or a 
combination of complex midface and orbital (8). Accordingly, diplopia seemed to correlate with 
more severe midface fractures.    
Two cases (0.71%) of retrobulbar hematomas were reported in this study. In one case, 
immediate relief was obtained through an incision in all four quadrants. In the other case, the 
midface fracture was immediately repositioned. In both cases, vision was sustained, though 
diplopia persisted postoperatively and during follow-up.  
Patients who have previously undergone an eye operation seemed to be more susceptible to 
eye injuries associated with midface fractures; however, the patient numbers in this study were 
too low to establish causality. The most common injuries, including chemosis and 
subconjunctival bleeding, seemed equally distributed in the operated and non-operated group. 
On the contrary, optic neuropathy, bulbar contusions, retrobulbar hematomas, anisocoria, and 
iris injuries were more common in the operated group (Table 4), a finding which was also noted 
in an earlier study on eye injuries secondary to road traffic accidents 6.This finding may have 
been biased by a potentially closer examination by ophthalmologists of patients with previous 
eye operations.  
Out of the eye-related cranial nerves, the optic nerve is the most frequently injured in 
association with midface fractures, although it was involved in only five cases (1.8%) in this 
study. Injuries of the optic nerve commonly carry a poor prognosis and contribute to related 
impairments in quality of life of patients. The following three types of trauma-related visual loss 
are described in the literature: immediate visual loss after trauma, delayed visual loss (e.g. due 
to swelling), and postoperative visual loss after open reduction and internal fixation 6,15. In our 
study, no patients with visual loss were identified. Neither treatment with corticosteroids nor 
optic canal decompression surgery have showed statistical significance in patients with 
traumatic optic neuropathy. One-third of all patients in an international study of traumatic optic 
neuropathy showed persistent visual impairment after trauma, as was the case in our sample 
(1 out of 5 cases with optic neuropathy) 16. In four cases (of the five), visual acuity was 
recovered, although, in two cases, other associated injuries (diplopia) remained.  
Although several studies related to ophthalmic injuries can be identified in international 
databases, comparison of these studies remains difficult due to lack of definitions 17. 
Major eye injuries are seldom associated with midface fractures, but still have to be ruled out. 
If a clinical suspicion exists (i.e. change in visual acuity or intubated patients), a referral to an 
ophthalmologist should be placed immediately 12,18. In all other cases, an ophthalmologist 
examination should be carried out at some point for medicolegal reasons, since a quarter of 
these injuries are due to interpersonal violence. This recommendation is supported by previous 
studies on orbital fractures and associated injuries 12,19. 
A known drawback of this study is its retrospective nature. Nevertheless, the authors believe 
that the high number of included patients outweighs this fact.  
In our sample, the majority of ophthalmic injuries were minor, compared with the findings of 
previous studies. Minor ophthalmic injuries showed high potential for spontaneous recovery. 




Minor ophthalmic injuries, including chemosis and subconjunctival bleeding, are the most 
common ocular injuries associated with midface trauma. These minor injuries often heal 
quickly and without sequelae. Clinicians should pay special attention to diplopia, as it may 
persist and even force occupational changes in patients. Major ophthalmic injuries, including 
retinal detachment, optic neuropathy, and retrobulbar hematomas, occur less frequently. 
These major ocular injuries seem to occur more frequently in complex midface and orbital 
fractures, and in patients with previous eye operations. In these cases, an ophthalmologist 
should be consulted in order to prevent permanent visual impairment. It is imperative to 
perform timely and skilled treatment of patients with major ophthalmic injuries associated with 
midface fractures, and prevention of these injuries is also of the highest priority.       
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Figure legends 
Figure 1: Etiology of fractures. 
Figure 2: Analysis of fracture types. Abbreviations: ZMC = Zygomatico-Maxillary-Complex; NOE = 
Naso-Orbito-Ethmoid 
 
 
 
